Sulfated O-linked glycans of the vitelline coat as ligands in gamete interaction in the ascidian, Halocynthia roretzi.
In the ascidian Halocynthia roretzi, sperm-egg binding is probably mediated through the interaction between alpha-L-fucosidase present on the sperm surface and anionic saccharide chains of the egg vitelline coat. To characterize biologically active glycans, total glycans were chemically released from the glycopeptide fraction of the vitelline coat. The fraction of uncharged glycans and two fractions of negatively charged glycans were separated by diethylaminoethyl-anion exchange chromatography. In a competitive inhibition assay of fertilization, both anionic fractions showed inhibitory activity, with more anionic glycans being most potent, while uncharged glycans were biologically inactive. Chemical desulfation combined with a competitive inhibition assay of fertilization and ion analysis determined that sulfate groups were responsible for anionic character and crucial for biological activity. Monosaccharide analysis of anionic fractions showed a high content of N-acetylgalactosamine, galactose, xylose and the presence of arabinose, mannose, N-acetylglucosamine, glucose and rhamnose. Glycans were O-linked and galactose and xylose residues were detected at reducing termini. Linkage analysis suggested that 1,4-linked xylose, 1,3-linked galactose and N-acetylgalactosamine residues, substituted to different degrees by sulfate groups on the C-3 and C-4 carbons, respectively, constituted the core structures of anionic glycans.